The extent to which the kidney and liver contribute to the arginine synthesis in the rat was measured by the amount of 14C-labeled arginine that was incorporated into tissue proteins in animals that had been given L-citrulline-ureido-14C. Five treatments were used in experiment 1: 1) and 2) intact controls which were administered the labeled citrulline 60 and 120 min, respectively, prior to being killed, 3) rats with their kidneys ligated, 4) rats with their livers completely ligated, and 5) rats with both the kidneys and livers completely ligated.
At the termination of the incorporation period, the rats were killed and the kidneys, livers, spleen, brain, and a sample of the longissimus dorsi muscle were taken for analyses.
The L-citrulline-ureido-14C used (New England Nuclear Corp., Boston) had a specific activity of 4.6 mc/mmole and by ion-exchange chromatographic analysis, using a scintillation anthracene flow cell, was 94 % pure. The only detectable impurity was radioactive urea which would not present any problems in this study. Ten microcuries of L-citrulline-ureidoJ4C in 0.1 ml of saline was injected into the femoral vein of each animal.
It was originally planned that a 2-hr period would be used for the incorporation of the labeled arginine into protein.
Since many of the animals with ligated livers or with ligated livers and kidneys died prior to that time, control animals and animals with ligated kidneys were killed at 1 and 2 hr after administration of the isotope. The tissues and organs were removed at the termination of the incorporation period, weighed, and frozen in acetone and Dry Ice. They were then stored at -20 C until analyses were performed.
A portion of the tissue samples was homogenized in 9 volumes of cold distilled water. The homogenates were used to determine total nitrogen by the Kjeldahl method and for determination of the radioactivity present in the protein fraction.
The protein from duplicate l-ml samples of homogenate was precipitated with 5 ml of control values. The specific activity of skeletal muscle protein was 2.8-3.8 times higher when the liver was ligated than when the kidneys were ligated.
When the kidneys were ligated a decrease to 37-48 % of the 1-hr controls was observed in the specific activity of the liver protein; whereas, when the liver was ligated a decrease to only 63-92 % of the I-hr controls occurred in the specific activity of kidney protein; in neither case was
RESULTS
The validity of the experimental approach of using the to tal t issue radioactivity as a measure of the extent of conversion of citrulline to arginine was demonstrated by measuring the specific activity of the amino acids of a sample of hydrolyzed proteins. Arginine was the only radioactive amino acid present in the protein as a result of the prior intravenous injection of L-citrulline-ureidoJ4C. The extent to which the L-citrulline-ureidoJ4C was converted to labeled arginine by control rats and rats with ligated kidneys and/or livers is indicated by the results shown in Tables 1 and 2 . Ligation of the kidney resulted in a decrease in the specific activity of skeletal muscle protein to 1 l-15 % of the I-hr controls, whereas ligation of the liver resulted in a decrease to 32-59 % of the l-hrthe decrease significant. A decrease to 55 % of the I-hr controls was observed in the specific activity of lung protein (Table 2) when the kidneys were ligated, whereas no decrease was observed when the liver was ligated.
Little or no decrease in specific activity of brain protein was observed when the liver was ligated; whereas the specific activity decreased to 38-54 % of the I-hr controls when the kidneys were ligated. Ligation of both the liver and kidneys (Table 1 ) resulted in a decrease to only 66 % of the specific activity of brain protein, whereas a decrease to 6 % of the I-hr controls was observed in the specific activity of muscle protein. lend strong support to the ( 10) that the kidney plays a major role in the arginine synthesis of the rat. These workers postulated that the liver produces more citrulline than it can convert to arginine and most of the arginine produced by the liver is converted to urea as a result of the high activity of liver arginase ( 11, 12). It has been regularly observed that much of the arginine that is produced in the liver is broken down to urea and ornithine as a result of the high activity of liver arginase ( 11, 12 The present study demonstrates that ligation of the kidney results in considerably less labeled arginine being incorporated into skeletal muscle than when the liver was ligated. The specific activity of skeletal muscle from rats with ligated livers was on the average 3.3 times higher than when the kidneys were ligated.
Likewise, a greater decrease in the specific activity of lung and liver protein was observed when the kidneys were ligated than was observed in lung and kidney protein when the liver was ligated. These results all point to the greater contribution of kidney as compared to liver in the synthesis of arginine for tissue proteins. A preliminary experiment using L-leucine-3H indicates that the differences observed between the ligation of the kidney and the ligation of the liver were not due to decreases in protein synthesis. The specific activities of brain are of interest as a result of the observation that ligating both the liver and kidney S. Urea svnthesis and metabolism of arainine and
